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Abstract of JP2000058343 



PROBLEM TO BE SOLVED: To obtain a common mode 
chalk coil for a differential transmitting line that allows a 
characteristic impedance to correspond to a transmitting line 
so as to prevent signal reflection. ; . 
SOLUTION: Two coil conductors 12a and 12b are wrapped 
around a toroidal core 13, and the toroidal core 13 is housed 
in a package case 14 made of resin. The package case 14 
consists of a case 15 and a lid 16. Ground conductors 17 are 
formed by a chrome-plated film and the like on outer 
surfaces of an external wall 15b, a bottom wall 15c, and the 
lid 16 of the case 15. Insulating films 18 are formed on the 
ground conductors 17. Terminal plates 19 are bonded 
respectively to the insulating films 18, and the ends of the 
coil conductors 12a and 12b are soldered to the terminal 
plates 19. 
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[Claim(s)] 

[Claim 1] two or more coils ~ a conductor — a spacer — between - carrying out -- a gland — the 
common mode choke coil for the differential transmission lines characterized by having 
countered the conductor. 

[Claim 2] said two or more coils — while a magnetic-substance core is looped around a 
conductor — said coil — the peripheral face of the magnetic-substance core looped around the 
conductor — said spacer » minding — said gland — the common mode choke coil for the 
differential transmission lines according to claim 1 characterized by being by ****** with a 
conductor. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the common mode choke coil for the 

differential transmission lines. 

[0002] 

[Description of the Prior Art] In recent years, the digital electronic equipment which deals with 
digital signals including a personal computer has spread quickly. By the way, by these digital 
electronic equipment, with transmission of a digital signal, it emanates to space, and other 
electronic equipment is made to generate a failure, or the electromagnetic-compatibility noise 
(EMI noise) which invades into electronic equipment from space and does a failure poses a 
problem. For this reason, by digital electronic equipment, the various cures to radiation and 
invasion of an electromagnetic-compatibility noise are taken from before. 

[0003] For example, as shown in drawing 11 and drawing 12 , it connects with the cable 5 
equipped with two signal lines 5a and 5b which form the distributed constant circuit of LC as 
shows the integrated circuit 2 mounted in the printed circuit board 1, and the integrated circuit 4 
mounted in the printed circuit board 3 to drawing 13 . And differential transmission of the 
digital signal outputted from an integrated circuit 2 is carried out at an integrated circuit 4. In 
such a system, as shown in drawing 14 , the common mode choke coil 6 is connected to the 
output side of an integrated circuit 2 for radiation prevention of an 
electromagnetic-compatibility noise. Moreover, the common mode choke coil 6 is connected 
also to an integrated circuit 4 for the invasion inhibition of an electromagnetic-compatibility 
noise to an input side. In addition, in drawing 11 , the end of a cable 5 is electrically connected 
to the integrated circuit 2 through pattern 8a of the connector 7 attached in the printed circuit 
board 1, and a printed circuit board 1. The other end of a cable 5 is electrically connected to the 
integrated circuit 4 through pattern 8b of the connector 9 attached in the printed circuit board 3, 
and a printed circuit board 3. 

[0004] the common mode choke coil 6 — two coils — a magnetic-substance core is looped 



around Conductors 6a and 6b. and these coils - it was inputted into each end side of Conductors 
6a and 6b - the about the same - it has the function which prevents that the noise which has a 
phase passes to an other end side. 
[0005] 

[Problems to be Solved by the Invention] By the way, when a signal is transmitted using the 
cable 5 equipped with two signal lines 5a and 5b which form a distributed constant circuit as 
shown m d^dagB , Pattern 8a of a printed circuit board 1, a connector 7, the signal lines 5a 
an. 5b of a cable 5, It is required for each of the transmission lines 10a and 10b (refer to 
tong02 ) formed, respectively of pattern 8b of a connector 9 and a printed circuit board 3 
and the characteristic impedance between glands to have the fixed value. It is because reflection 
of a S1 gnal occurs in the location and turbulence arises in a signal wave form, if the part where 
characteristic impedances differ in the middle of these two transmission lines 10a and 10b exists 
[0006] however, the conventional common mode choke coil 6 - two coils - what has the 
configuration with which the magnetic-substance core was looped around Conductors 6a and 6b 
-- it is - a cod - lt was not taken into consideration especially about the characteristic 
impedance between Conductors 6a and 6b and a gland. For this reason, if the conventional 
common mode choke coil 6 is inserted in the middle of the transmission lines 10a and 10b it 
wdl become that from which the characteristic impedance of the transmission lines 10a and 10b 
differed in that insertion point. That is, the transmitted signal reflected the transmission lines 
10a and 10b with the common mode choke coil 6, and there was a problem that turbulence arose 
in a transmission signal wave form. 

[W07] Then, the purpose of this invention is to offer the common mode choke coil for the 
differential transmission lines which can make the characteristic impedance to a gland agree in 
the transmission line. 
[0008] 

[Means for Solving the Problem] the common mode choke coil for the differential transmission 
lines applied to this invention in order to attain said purpose - two or more coils - a conductor 
- a spacer - between - carrying out - a gland - it is characterized by having countered the 
conductor, more - concrete - said two or more coils - a conductor loops around a 
magneto-substance core - having - a coil - the peripheral face of the magnetic-substance core 
looped around the conductor - said spacer - minding - said gland - it is by — with a 
conductor. 
[0009] 

[Function] the above configuration - a coil - each of a conductor - a spacer - between - 
carrymg out - a gland - a conductor - countering - **** .. a ^ a ^ and a ^ 
dtstnbution electrostatic capacity is formed between each of a conductor, these distribution 



+ • 



electrostatic capacity and a coil - the inductor which the conductor has ~ a coil — each of a 
conductor, and a gland — the distributed constant circuit of LC is formed between conductors, 
setting up this distributed constant circuit appropriately — a coil — it becomes possible to make 
the characteristic impedance of a conductor agree with the characteristic impedance of the 
transmission line. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the common mode choke 
coil for the differential transmission lines concerning this invention is explained with reference 
to an attached drawing. 

[0011] The perspective view of one operation gestalt of the common mode choke coil for the 
differential transmission lines concerning [1st operation gestalt, drawing 1 - drawing 3 ] this 
invention is shown in drawing 1 , and a decomposition perspective view is shown in drawing 2 . 
two coils to which pre-insulation of the common mode choke coil 11 for the differential 
transmission lines was carried out with polyurethane resin etc. — bifilar looping around of the 
conductors 12a and 12b is carried out at the toroidal core 13 of the shape of a ring which 
consists of a ferrite, and this toroidal core 13 is held in the sheathing case 14 made of resin. 
[0012] The sheathing case 14 consists of the case section 15 and its covering device 16, as 
shown in drawing 2 . The case section 15 has 15d of hold sections of the shape of a ring to come 
to be combined by bottom wall 15c, and for cylindrical shape-like inner circle wall 15a and 
peripheral-wall 15b hold the toroidal core 13 in the interior. A covering device 16 is a disk type 
which has hole 16a in a core, and blockades 15d of hold sections of the case section 15. From 
the periphery section of a covering device 16, four pawl 16b is pulled out at equal intervals 
along with the lateral surface of peripheral-wall 15b of the case section 15. 

[0013] the gland which becomes the lateral surface of peripheral-wall 15b of the case section 15, 
the external surface of bottom wall 15c, and the external surface of a covering device 16 from 
the chromium plating film etc. — the conductor 17 is formed, the gland of peripheral-wall 15b of 
the case section 15, and bottom wall 15c — on the conductor 17, four insulator layers 18 which 
consist of resin which has insulation are formed at equal intervals. On the insulator layer 18, the 
terminal assembly 19 which consists of metallic materials, such as phosphor bronze, has pasted 
up, respectively, these four terminal assemblies 19 — a coil — the edge of Conductors 12a and 
12b is soldered, respectively. A covering device 16 is fixed to the case section 15 by making 
bottom wall 15c of the case section 15 stop the pawl 16b. 

[0014] Next, the operation effectiveness of a choke coil 11 at the time of inserting the common 
mode choke coil 11 for the differential transmission lines which has the above configuration in 
the middle of the transmission lines 10a and 10b shown in drawing 12 is explained, the gland of 
a choke coil 11 - a conductor 17 is grounded and connects four terminal assemblies 19 to the 



ransmrssion lines 10a and 10b - having - a coil - Conductors 12a and 12b are inserted in the 
transrmss.on lines 10a and 10b, respectively, a gland - a conductor 17 shows an equal circuit to 
tauuU - as _ the sheathing ^ 14 between . carry . ng a ^ cQunters 

Conduce 12a and 12b, and the electrostatic capacity (distributed capacity) which uses the 
sheathmg case 14 as a dielectric between them is formed, this electrostatic capacity and a coil - 
he inductor which Conductors 12a and 12b have - a coil - the distributed constant circuit of 
LC 1S formed between each of Conductors 12a and 12b, and a gland, the dielectric constant and 
gland where the resin which constitutes the sheathing case 14 has said electrostatic capacity - a 
conductor 17 and a coil - i, is decided by an opposed facg ^ ^ ^ ' 
Conductors 12a and 12b. therefore, the thing for which these values are chosen appropriately - 
. cod - tt becomes possible to make the characteristic impedance between each of Conductors 
12a and 12b and a gland agree with the characteristic impedance between each of the 
*ansm 1S sion lines 10a and 10b and a gland. Thereby, the common mode choke coil 11 for the 
different^ transmission lines without reflection of a signal can be obtained 
[0015] Now [ of the common mode choke coil for the differential transmission lines concerning 
[2nd operate gestalt, d™^ , and temgS ] this invention ], the perspective view of one 
operate gestalt is shown in temg^ , and a decomposition perspective view is shown in 
tem^S . two coils to which pre-insulation of the common mode choke coil 21 for the 
dtfferentra, transmission lines was carried out with polyurethane resin etc. - bifilar looping 
around ts carried out at the core 23 of the shape of a rod which Conductors 22a and 22b become 
rrom a fernte etc. 

[00J61 , The fhmge members 24a and 2 4b which ^ „ f ^ ^ ^ 

Z ? Tt a °~ 23, Thal '"• as shown ,n • ,he h< " e 25 is *"»* * 

frttrng hole 25 was made ,„ cany „„, fining of the edge of . ^ a „ ^ of 
members 24a and 24b, and i, is pasred wid, adhesive,. Eaeh of ,he lateral snrface of flange 
members 24a and 24b is equipped wi,h „v„ ,ermi„M assemblies 26 which cons*, of phosphor 
bronzes «, mese ^ ^ > ^ ^ ^ ^ ^ 

soldered, respectively. 

[0017] the gland of the shape of sheet metal which becomes a core 23 from the phosphor bronze 
u. which the insulator layer 28 which becomes one principal plane from insulating resin was 
formed etc a conductor 27 - an insulator layer 28 - a coil - it is twisted by turning on the 
conductor 22a and 22b side, a gland - from the conductor 27, two or more grand terminal strip 
27a 1S pulled out. These grand terminal strip 27a has reached the near field where it is equipped 
w,th the terminal assembly 26 along the front face of flange members 24a and 24b 
[0018] the common mode choke coil 21 for the differentia, transmission lines which has such a 
configurate - setting - a gland - a conductor 27 - an insulator layer 28 - between - 



carrying out — a coil — it counters with Conductors 22a and 22b, and the electrostatic capacity 
(distributed capacity) which uses an insulator layer 28 as a dielectric between them is formed, 
this electrostatic capacity and a coil — the inductor which Conductors 22a and 22b have — a coil 

— the distributed constant circuit of LC is formed between each of Conductors 22a and 22b 5 and 
a gland, the dielectric constant in which the insulator layer 28 has said electrostatic capacity, its 
thickness, and a coil -- Conductors 22a and 22b and a gland — it is decided by the opposed face 
product with a conductor 27. therefore, the thing for which these values are chosen 
appropriately ~ a coil — it becomes possible to make the characteristic impedance between 
glands agree with the characteristic impedance between each of the transmission lines 10a and 
10b and the glands which were explained by drawing 12 as each of Conductors 22a and 22b. 
Thereby, the common mode choke coil 21 for the differential transmission lines without 
reflection of a signal can be obtained. 

[0019] A decomposition perspective view is shown in drawing 7 , and drawing of longitudinal 
section is shown for the perspective view of one operation gestalt of the common mode choke 
coil for the differential transmission lines concerning [3rd operation gestalt, drawing 6 - drawing 
8 ] this invention, and also now in drawing 6 at drawing 8 . two coils to which pre-insulation of 
the common mode choke coil 31 for the differential transmission lines was carried out with 
polyurethane resin etc. — bifilar looping around of the conductors 32a and 32b is carried out at 
the core 34 which consists of a ferrite etc. The core 34 is having structure which formed Flanges 
33a and 33b in the both ends of the column-like drum section 33, respectively. The signal 
electrode 35 and the grand electrode 36 are formed in flange 33a. a signal electrode 35 — a coil 

— the edge of Conductors 32a and 32b is soldered, respectively. 

[0020] the gland of the shape of sheet metal, such as copper which formed the tinning film etc. 
in the front face through the resin film 38 at the drum section 33 of a core 34, — the conductor 
37 is twisted, a gland ~ grand terminal strip 37a is pulled out from the conductor 37. These 
grand terminal strip 37a is soldered to the grand electrode 36. 

[0021] the common mode choke coil 31 for the differential transmission lines which has such a 
configuration — setting — a gland — a conductor 37 — the resin film 38 ~ between ~ carrying 
out — a coil ~ it counters with Conductors 32a and 32b, and the electrostatic capacity 
(distributed capacity) which uses the resin film 38 as a dielectric between them is formed, this 
electrostatic capacity and a coil — the inductor which Conductors 32a and 32b have — a coil — 
the distributed constant circuit of LC is formed between each of Conductors 32a and 32b, and a 
gland, the dielectric constant in which the resin film 38 has electrostatic capacity, its thickness, 
and a coil — Conductors 32a and 32b and a gland — it is decided by the opposed face product 
with a conductor 37. therefore, the thing for which these values are chosen appropriately — a 
coil — it becomes possible to make the characteristic impedance between glands agree with the 



charactenstic impedance between each of the transmission lines 10a and 10b and the glands 
which were explained by drawing^ as each of Conductors 32a and 32b. Thereby, the common 
mode choke coil 31 for the differential transmission lines without reflection of a signal can be 
obtained. 

[0022] The perspective view of the common mode choke coil for the differential transmission 
lines concerning [4th operation gestalt, drawing 9 , and drawing 10 ] this invention showing an 
appearance for the decomposition perspective view of one operation gestalt in drawing 9 now 
further is shown in djawingOO , respectively. The common mode choke coil 41 for the 
differential transmission lines While forming conductor patterns 42a and 42b in the front face of 
web materials 43 and 44 which consists of magnetic-substance ingredients, such as a ferrite 
respectively and carrying out the laminating of these web materials 43 and 44 by technique' 
such as printing, sputtering, and vacuum evaporation The laminating of the web materials 45 
and 45 for spacers is carried out to the top and bottom, respectively. It has the configuration 
which carried out the laminating of the web materials 46 and 47 which formed the grand 
conductor patterns 49a and 49b in the front face by the still more nearly same technique as the 
above, respectively to the top and bottom, respectively, and carried out the laminating of the 
web materials 48 and 48 for covering to a pan moreover side and the bottom. In addition if web 
materials 44 and 46 are used as a spacer, the web material 45 for spacers is not necessarily 
needed. J 

[0023] As shown in diawingJO , while the external signal electrode 55 connected electrically 
respectively is formed in the edge of conductor patterns 42a and 42b, the external grand 
electrode 56 electrically connected to the grand conductor patterns 49a and 49b is formed in the 
front face of a layered product 50 which consists of web materials 43-48. 
[0024] In the common mode choke coil 41 for the differential transmission lines which has such 
a configuration, the grand conductor patterns 49a and 49b carry out web materials 45 and 45 in 
between, it counters with conductor patterns 42a and 42b, respectively, and electrostatic 
capacity (distributed capacity) is formed by using web materials 45 and 45 as a dielectric 
between them. The distributed constant circuit of LC is formed between each of conductor 
patterns 42a and 42b, and a gland of the inductor which these electrostatic capacity and 
conductor patterns 42a and 42b have. Said electrostatic capacity is decided by the opposed face 
product of the dielectric constant which web materials 45 and 45 have, the thickness and 
conductor patterns 42a and 42b, and the grand conductor patterns 49a and 49b. Therefore it 
becomes possible by choosing these values appropriately to make the characteristic impedance 
between each of conductor patterns 42a and 42b and a gland agree with the characteristic 
impedance between each of the transmission lines 10a and 10b and the glands which were 
explained by drawing 12 . Thereby, the common mode choke coil 41 for the differential 



transmission lines without reflection of a signal can be obtained. 

[0025] operation gestalt] this invention besides [is not limited to said operation gestalt, within 
the limits of the summary, can be boiled variously and can be changed, for example, the 1st 
operation gestalt — setting ~ a gland — a conductor 17 — the lateral surface of inner circle wall 
15a of the case section 15 — preparing — a coil -- the surroundings whole of Conductors 12a and 
12b — a gland — you may make it surround with a conductor 17 moreover, the front face of the 
this resin film after using a tubed core instead of the cylindrical core 23 and forming the resin 
film in the inner skin of this tubed core in the 2nd operation gestalt — a gland — you may be the 
thing of the structure which has arranged the conductor. Furthermore, as an ingredient of a 
spacer, dielectric materials and an insulating ingredient may be used and you may be gases, such 
as air, besides resin, a ceramic, etc. 
[0026] 

[Effect of the Invention] according to [ so that clearly from the above explanation ] this 
invention — two or more coils — each of a conductor -- a spacer — between — carrying out — a 
gland — since the conductor is countered — a gland — a conductor and a coil — between each of 
a conductor, the electrostatic capacity which uses a spacer as a dielectric is formed, respectively, 
therefore, these electrostatic capacity and a coil — the inductor which the conductor has — a coil 
— the distributed constant circuit of LC is formed between each of a conductor, and a gland, 
setting up this distributed constant circuit appropriately ~ a coil ~ the characteristic impedance 
between each of a conductor and a gland can be made to agree with the characteristic impedance 
of the transmission line, and the common mode choke coil for the differential transmission lines 
which has the good transmission characteristic which does not have reflection by this can be 
obtained. 

[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the appearance of the 1st operation gestalt of the 
common mode choke coil for the differential transmission lines concerning this invention. 
[Drawing 2] The decomposition perspective view of the common mode choke coil for the 
differential transmission lines shown in drawing 1 . 

[Drawing 3] The electric representative circuit schematic of the common mode choke coil for 
the differential transmission lines shown in drawing 1 . 

[Drawing 4] The perspective view showing the appearance of the 2nd operation gestalt of the 
common mode choke coil for the differential transmission lines concerning this invention. 
[Drawing 5] The decomposition perspective view of the common mode choke coil for the 
differential transmission lines shown in drawing 4 . 

[Drawing 6] The perspective view showing the appearance of the 3rd operation gestalt of the 
common mode choke coil for the differential transmission lines concerning this invention. 



{Drawing 7J The decomposition perspective view of the common mode choke coil for the 
differential transmission lines shown in drawin g 6 . 

IPnjwjngJJ Drawing of longitudinal section of the common mode choke coil for the differential 
transmission lines shown in drawin g 6 . 

IDmwing_9] The decomposition perspective view of the 4th operation gestalt of the common 
mode choke coil for the differential transmission lines concerning this invention. 
{DmwiniUOl The perspective view showing the appearance of the common mode choke coil for 
the differential transmission lines shown in drawing 9 . 

{ Drawing 11] The explanatory view of the transmission system of a digital signal. 
rDrawing12] The explanatory view of the differential transmission line. 

IPrawing_i31 The explanatory view of the distributed constant circuit of the differential 
transmission line. 

IDmwing_141 The circuit diagram of the conventional common mode choke coil for the 
differential transmission lines inserted in the differential transmission line. 
[Description of Notations] 

11 - Common mode choke coil for the differential transmission lines 
12a and a 12b- coil - a conductor 

13 — Toroidal core 

14 — Sheathing case 

17 - gland — a conductor 

21 - Common mode choke coil for the differential transmission lines 
22a and a 22b- coil - a conductor 
23 - Core 

27 - gland - a conductor 

28 ~ Insulator layer 

31 - Common mode choke coil for the differential transmission lines 
32a and a 32b- coil - a conductor 
34 - Core 

37 -- gland - a conductor 

38 -- Resin film 

41 - Common mode choke coil for the differential transmission lines 

42a, 42b - Signal conductor pattern 

43-48 - Web material 

49a, 49b - Grand conductor pattern 
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